C
hronic obstructive pulmonary disease (COPD) is a term used to describe a group of progressive airways diseases that are not fully reversible.
1 COPD has no cure, but the goals of therapy are to: 2 G Relieve symptoms G Prevent disease progression G Improve exercise tolerance and health status G Prevent and treat exacerbations and any complications G Reduce mortality
Pharmacological therapy
Whether medicines are able to slow the progression of COPD remains controversial and inconclusive. 3 Currently, inhaled medicines are the mainstay of treatment and are used to prevent and control symptoms, reduce the frequency and severity of exacerbations, improve health status and improve exercise tolerance.
2 The response to inhaled pharmacological therapy should be assessed routinely and reviewed to ensure that patients achieve an optimal response.
The choice of medicine and inhaler device is dependent on a range of factors that include symptom severity, degree of airways obstruction (measured by spirometry), frequency and severity of exacerbations, and patient choice.
1,2 It has been estimated that up to 50% of patients use their inhaler device incorrectly, 4 thus the choice of device will also depend on an individual's ability to use the device effectively. Training on inhaler technique is essential in ensuring that patients gain maximal benefits from treatment.
Bronchodilators
Bronchodilators are central to the management of COPD symptoms. Owing to the obstructive nature of COPD, bronchodilators offer little or no improvement in forced expiratory volume in one second (FEV1). However, they do reduce pulmonary hyperinflation, improve emptying of the lungs and improve exercise tolerance.
2 They also improve airway smooth muscle tone and increase mucociliary clearance.
2
There are three classes of bronchodilators:
Inhaled beta2 agonists and muscarinic antagonists are available in short-and long-acting forms, administered via a range of devices. Bronchodilators are also available in oral and nebulised forms, although these are associated with a slower onset of action and greater incidence of side effects, respectively. agonists (SABAs), such as salbutamol and terbutaline, are the most commonly used bronchodilators for COPD. Stimulation of beta2 receptors relaxes airway smooth muscle, which increases cyclic adenosine monophosphate (cAMP) and produces bronchodilation.
Short-acting beta2 agonists
SABAs have a rapid onset of action, working within minutes and lasting up to four hours; 1,2 although, compared with asthma, the time to peak response is slower for patients with COPD.
The side effects of SABAs are pharmacologically predictable and dose dependent. Stimulation of atrial beta2 receptors can produce sinus tachycardia. Effects on skeletal beta2 receptors can result in fine muscle tremor, especially of the hands. SABAs increase the cellular uptake of potassium ions, which can result in hypokalaemia. Other side effects include hypoxaemia, restlessness and increased anxiety. However, SABAs are generally well tolerated and adverse effects are minimal when used at the recommended doses. Long-acting Short-acting muscarinic antagonists Short-acting muscarinic antagonists (SAMAs), such as ipratropium, block acetylcholine -which is released from the vagus nerve. 6 Acetylcholine antagonism results in decreased intracellular concentrations of cyclic guanosine monophosphate (cGMP), causing relaxation in the bronchial smooth muscle and bronchodilation.
Long-acting beta2 agonists
6 SAMAs also reduce sputum production.
SAMAs have a longer duration of action (lasting up to six hours) compared with SABAs, but have a slower onset of action (about 30 minutes).
6
SAMAs are well tolerated. Side effects include dry mouth and a bitter metallic taste. Nebulised SAMAs should be administered with a mouthpiece or a tightfitting face mask because aerosol contact with eyes can result in ocular side effects such as blurred vision and glaucoma. Long-acting muscarinic antagonists The long-acting muscarinic antagonist (LAMA) tiotropium has a longer duration of action than the LABAs, lasting for over 24 hours.
7 Tiotropium is well tolerated -the most common side effect is dry mouth, which occurs in some 4% of patients.
7
Tiotropium should be used in preference to regular SAMAs in patients with stable COPD who remain breathless or have exacerbations despite using short-acting bronchodilators.
1
Methylxanthines Methylxanthines, such as theophylline and aminophylline, are used when patients are either unable to use inhaled medicines or when a patient remains symptomatic and experiences exacerbations despite optimisation of inhaled medicines.
Although the exact mechanism of action of methylxanthines is unclear, it is thought that they act as non-selective phosphodiesterase inhibitors and relax airway smooth muscle.
1,8 Low-dose methylxanthines have been shown to reduce the incidence of exacerbations, with higher doses exhibiting bronchodilatory effects.
2
Methylxanthines may also increase diaphragmatic strength and aid mucociliary clearance in COPD.
9
Methylxanthines have a narrow therapeutic index and should be monitored carefully to ensure that serum levels are within the desired therapeutic window. Side effects are dose-related and include headache, insomnia, nausea and heartburn; potentially fatal atrial and ventricular arrhythmias can also occur.
2 Due to the risk of toxicity associated with methylxanthines, they should only be initiated by an experienced respiratory physician. 
Inhaled corticosteroids
The use of inhaled corticosteroids in COPD is controversial. Evidence suggests that monotherapy with inhaled corticosteroids offers no benefit and results in a greater incidence of non-fatal pneumonia and adverse effects compared with placebo.
3
Although inhaled corticosteroids are not licensed for use as monotherapy in COPD, it has been reported that 70% of COPD patients are prescribed these, reflecting the fact that many are inappropriately treated as asthmatics. 10 Although there have been concerns raised regarding the incidence of osteoporosis and cataracts with inhaled corticosteroids, evidence indicates that this is related to the underlying COPD rather than corticosteroid use.
3,11
Inhaled combination therapy Systematic reviews and randomised controlled trials have investigated the role of various combinations of inhaled therapies for COPD. A range of outcome measures have been studied including all-cause mortality, exacerbations, hospital admissions, decline in FEV1, change in quality of life as assessed by the St George's Respiratory Questionnaire and adverse events.
Licensed combinations of LABA plus inhaled corticosteroid are available, eg, Seretide (salmeterol plus fluticasone propionate) and Symbicort (formoterol fumarate plus budesonide). 
Triple therapy

Smoking cessation
The single most effective intervention for COPD patients, in terms of both clinical and cost-effectiveness, is smoking cessation.
1,2 Stopping smoking can slow the rate of decline of FEV1, and thus the progression of COPD, and can reduce mortality substantially.
2 Smoking cessation in early, mild COPD reduces the decline of lung function, but it has little effect on lung function in advanced disease. All COPD patients still smoking should be encouraged to stop at every opportunity, irrespective of age.
An up-to-date smoking history, including smoking pack years, should be documented for all patients with COPD.
1 For calculation of smoking pack years, see p383 of the accompanying article.
Various medicines are available to help patients quit smoking, including bupropion, varenicline and a range of nicotine replacement therapies (such as gums, patches and inhalators). Unless contraindicated these should be offered as part of a support programme to optimise the chances of quitting.
1
Oral corticosteroids
Maintenance use of oral corticosteroids is not usually recommended for COPD. However, for some patients with advanced COPD, it may not be possible to withdraw oral corticosteroids after an exacerbation. In these instances, the corticosteroid dose should be kept as low as possible and the patient should be monitored for development of osteoporosis and given appropriate prophylaxis. All patients over the age of 65 years should be given prophylaxis against osteoporosis (eg, with bisphosphonates).
1
Mucolytics
Purulent sputum is common in COPD -the use of mucolytics, such as carbocisteine, erdosteine and Nacetylcysteine, can reduce sputum viscosity and so aid expectoration. Systematic reviews and randomised controlled trials have shown that, when compared with placebo, mucolytics significantly reduce the frequency of exacerbations and increase the number of patients who remain exacerbation free.
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LABA
1 They have also been shown to increase FEV1, predicted FEV1 and peak expiratory flow rate when compared with placebo (with no difference in adverse effects).
1 However, they do not reduce rates of hospital admission or increase quality of life. 1 Due to the inconsistent evidence for benefits of mucolytics, the updated NICE guideline recommends that they should be considered for patients with a chronic cough and productive sputum, but should only be continued if there is symptomatic improvement.
1 The guideline also recommends that mucolytics should not be used routinely to prevent exacerbations in patients with stable COPD. 
Self-management and rescue medicines
Self-management plans have been successfully used for many years in patients with asthma. In COPD, they are designed to allow patients to adapt their lifestyles and acquire skills to successfully identify the first signs of an exacerbation and respond appropriately.
NICE recommends that patients who are at risk of exacerbations should be given a self-management plan that encourages them to respond promptly to the symptoms of an exacerbation by: Patients should be given a course of antibiotic and corticosteroid tablets to keep at home for use as part of a self-management strategy, although evidence to support such strategies in COPD is lacking.
There are various national projects looking to assess the usefulness of self-management plans and "rescue" medicines. One such project is being undertaken by an NHS "health innovation and excellence cluster", which is carrying out a pilot across north-east London, northcentral London and Essex to assess the impact of these interventions on hospital admissions due to COPD exacerbations.
New treatments
Roflumilast Roflumilast is an oral phosphodiesterase-4 inhibitor that is administered once daily. It is licensed for add-on treatment to bronchodilator therapy in patients with severe COPD (FEV1 <50% predicted) who have chronic bronchitis and a history of frequent exacerbations.
13
The side effects of roflumilast include weight loss, diarrhoea, nausea and an increased risk of psychiatric disorders such as insomnia, anxiety, nervousness and depression.
The Scottish Medicines Consortium recently rejected the use of roflumilast because the economic analysis submitted by the manufacturer was deemed to be insufficient.
14 A NICE technology appraisal is expected to be issued in 2011.
Indacaterol Indacaterol is a LABA that is administered once daily and is licensed for use in moderate-to-severe COPD. To obtain maximal benefits from oxygen therapy, patients should receive oxygen for at least 15 hours per day, with greater benefits seen for patients on oxygen for 20 hours per day. 1 These patients should be reviewed annually by practitioners familiar with long-term oxygen therapy and the review should include pulse oximetry.
Vaccinations Pneumococcal vaccination and annual influenza vaccination are recommended for all patients with a chronic respiratory disease such as COPD. These reduce rates of hospital admission and risk of death from pneumonia and influenza.
1 Pulmonary rehabilitation As COPD progresses, worsening dyspnoea makes physical activity and exercise increasingly difficult. This becomes a vicious cycle that can lead to social isolation and worsening of symptoms. Pulmonary rehabilitation is a multidisciplinary programme that is individually designed and tailored to optimise a patient's physical and social performance and autonomy. It can offer statistically significant and clinically meaningful improvements in quality of life, exercise capacity and dyspnoea and has been shown to be a cost-effective intervention. 1, 12 The National Institute for Health and Clinical Excellence recommends that pulmonary rehabilitation should be available for all COPD patients who have had a recent hospital admission for an acute exacerbation, or who consider themselves functionally disabled by COPD and have a Medical Research Council dyspnoea score of 3 or above (see accompanying article, p384).
1 Surgery Surgical options are available for patients with very severe COPD. Dyspnoea can be improved by bullectomy (ie, the removal of bullae -thin-walled, air-filled spaces in the lungs) or lung volume reduction surgery (ie, the removal of areas of poorly functioning lung). The latter, and lung transplantation, are only considered for patients with advanced disease despite maximal medical therapy.
indacaterol with tiotropium were presented. Indacaterol was shown to be non-inferior to tiotropium in improving lung function. No NICE appraisal is currently scheduled for indacaterol, but the SMC has approved its use in Scotland. 16 
